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Appendix 5.16
Evaluation of Tidal Groundwater Water Level Data

Introduction

As described in Section 5.12, continuous water level elevation data were obtained during
the months of October and November, 2004. The proposed intent of the data analysis was
to examine tidal propagation within the landfill. However, during October there was
significant rainfall and corresponding floodwater flows within the San Diego River
channel located to the south of the landfill. The flood events provided an opportunity to
examine the water level response to elevated water levels to the south of the landfill.
Water level observations were initiated in the adjacent San Diego River channel;
however, the installed staff gage washed away due to the high flow in the River from the
rainfall events.

Local daily hydrologic data are available for rainfall at Sea World and for flow in the San
Diego River at Mission Valley (approximately 2.5 miles upstream [west] of the site).
Table N.1 summarizes the daily rainfall quantities recorded at Sea World and San Diego
River stream gage height and flow data for the months of October and November 2004.

Table 5.16.1
Rainfall at Sea World and Flow in the San Diego River at Mission Valley

" Daily Rainfall Instantaneous Sarf Diego River Gage ; Mean River Flow
date {hnchis) Height (cfs) .
(feet) .

Maximum Minimum Mean Maximum | Minimum | Mean
10/1/2004 0.00 1.54 1.53 1.54 1.6 1.5 1.6
10/2/2004 0.00 1.58 1.54 1.56 2.0 1.6 1.8
10/3/2004 0.00 1.60 1.58 1.59 2.2 2.0 2.1
10/4/2004 0.00 1.61 1.58 1.60 2.4 2.1 2.2
10/5/2004 0.00 1.59 1.58 1.59 2.2 2.1 2.1
10/6/2004 0.00 1.60 1.58 1.59 2.3 2.1 2.2
10/7/2004 0.00 1.59 1.58 1.59 2.2 2.1 2.1
10/8/2004 0.00 1.58 1.56 1.57 2.1 1.9 2.0
10/9/2004 0.00 1.59 1.57 1.58 2.2 2.0 2.1
10/10/2004 0.00 1.59 1.59 1.59 2.2 2.2 2.2
10/11/2004 0.00 1.60 1.58 1.59 2.3 2.1 2.2
10/12/2004 0.00 1.58 1.56 1.57 2.1 1.9 2.0
10/13/2004 0.00 1.57 1.55 1.56 2.0 1.8 1.9
10/14/2004 0.00 1.56 1.54 1.56 1.9 1.7 1.8
10/15/2004 0.00 1.55 1.53 1.54 1.8 1.6 1.7
10/16/2004 0.00 1.55 1.53 1.54 1.8 1.6 1.7
10/17/2004 0.06 243 1.55 1.85 23.0 1.8 7.7
10/18/2004 0.09 2.45 2.13 2.32 24 13 19
10/19/2004 0.66 5.74 2.45 3.92 466 24 197
10/20/2004 0.95 10.02 5.34 6.94 1520 394 721
10/21/2004 0.20 9.59 5.03 7.31 1250 342 757
10/22/2004 0.00 5.03 3.70 4.21 342 135 210




Instantaneouns San Diego River Gage

Date Dal(lljl'1 ‘l;laelsl;fall Height Mean ﬁlfvst)er Flow
(feet)
Maximum Minimum Mean Maximum | Minimum | Mean
10/23/2004 0.00 3,70 3.24 3.45 135 78 104
10/24/2004 0.00 3.24 2.95 3.08 78 51 63
10/25/2004 0.00 2.95 2.75 2.85 51 38 45
10/26/2004 0.00 275 2.58 2.67 38 30 34
10/27/2004 3.78 11.08 2.58 8.36 2680 30 1400
10/28/2004 0.04 10.00 5.82 7.11 1500 479 723
10/29/2004 0.00 5.82 3.99 4.78 479 173 303
10/30/2004 0.00 3.99 3.53 3.73 173 112 138
10/31/2004 0.00 3.53 3.26 3.39 112 78 94
11/1/2004 0.00 3.26 3.02 3.14 78 55 67
11/2/2004 0.00 3.02 2.84 2.91 55 43 48
11/3/2004 0.00 2.84 2.70 2.76 43 35 38
11/4/2004 0.00 2.70 2.59 2.65 35 29 32
11/5/2004 0.00 2.59 2.54 2.56 29 27 28
11/6/2004 0.00 2.54 2.48 2.51 27 24 26
11/7/2004 0.16 2.48 2.45 2.46 24 23 24
11/8/2004 0.01 2.96 2.47 2.65 51 24 32
11/9/2004 0.00 3.09 2.70 2.94 62 35 50
11/10/2004 0.00 2.70 2.47 2.56 35 24 28
11/11/2004 0.00 2.47 2.37 2.41 24 20 22
11/12/2004 0.00 2.38 2.37 2.38 20 20 20
11/13/2004 0.05 2.37 2.34 2.35 20 19 19
11/14/2004 0.01 2.36 2.33 2.35 20 19 19
11/15/2004 0.00 2.33 2.28 2.31 19 17 18
11/16/2004 0.00 2.28 2.25 2.26 17 16 17
11/17/2004 0.00 2.25 2.24 2.24 16 16 16
11/18/2004 0.00 2.24 2.24 2.24 16 16 16
11/19/2004 0.01 2.24 2.22 2:23 16 15 16
11/20/2004 0.00 2.22 2.21 2.22 15 15 15
11/21/2004 0.07 3.10 2.21 2.67 63 15 37
11/22/2004 0.00 3.13 2.82 3.01 66 41 56
11/23/2004 0.00 2.90 2.49 2.66 47 25 33
11/24/2004 0.00 2.49 2.36 2.41 25 20 22
11/25/2004 0.00 2.36 2.32 2.34 20 18 19
11/26/2004 0.00 232 2.28 2.30 18 17 18
11/27/2004 0.01 2.36 2.25 2.27 20 16 17
11/28/2004 0.01 2.69 2.36 2.57 34 20 28
11/29/2004 0.00 2.56 2.47 2.53 28 24 27
11/30/2004 0.00 2.47 2.30 2.37 24 18 20
Notes:

1) Rainfall values provided by San Diego County Flood Control District and were collected with a rainfall gage on the Sea World

Property.

2) Data collected at USGS Stream gage number 11023000, (Latitude 324554 Longitude 1171004 NAD27 Drainage Area 429,
Contributing Drainage Area, Datum 20 NGVD29)

San Diego River, Fashion Valley, San Diego, CA; Source Agency USGS, State 06, County 073

3) Gage-height values are arbitrary, meaning they are not related to a bed elevation or sea level. Therefore, a gage-height of 10 ft does
not mean there was 10 ft of depth at the gage as stage data may imply. The gage-height near the streambed may be 3.0 ft meaning
there was really about 7 ft of stage. Low flow gage-heights at this site were reported to average around 1.5 ft.




Sea World Rainfall and San Diego River Flow Quantities versus Time

4.0 — 1600
=& Daily Rainfall (inches) ;
—— Mean River Flow (cfs) I MM
35 - : - —~ 1400
3.0 : e = , — e 1200
25 1000 2
8
. , 3
5 20— R S et 800 2o
2 . i . : : : 5
AR S 2
1.5 e D 600 3
1.0 =0 \ 1 400
05 i 200
0.0 $000000009000¢ plngy : 1o

9/20/2004 9/30/2004 10/10/2004 10/20/2004 10/30/2004 11/9/2004 11/19/2004 11/29/2004 12/9/2004
Date

Overall, the rainfall events provided the opportunity to observe a second hydraulic stress
upon the Site. The daily tidal variation is the primary hydraulic stress evaluated, and the
analysis is conducted for data obtained before the flood events. Each is described in this
Appendix.

Pre-flood Tidal Data Evaluation

Tides within Mission Bay are substantial and range up to approximately 7 feet. The tidal
variation can be observed in water levels recorded in all of the groundwater monitoring
wells. The pressure pulse caused by the rise and fall of the water in the bay propagates
inland from the shoreline. The observed water level response in the monitoring wells will
be attenuated and decrease with distance away from the shoreline. Similarly the pressure
pulse will be delayed in time as a function of distance.

In general, the amplitude of the tidal water level variation is expected to exponentially
decrease with distance from the shoreline. The overall pattern of variations will depend
upon the subsurface conditions. The shallow subsurface conditions observed at the Site
are comprised of hydraulic fill containing landfill contents which produces a relatively
heterogeneous substratum, as described in geological description sections of this report.

The analysis conducted for the tidally-influenced water level measurements examines the
amount of attenuation that occurs and how quickly the tidal pulse propagates from the
shoreline. Both the attenuation and the lag time are primarily related to the hydraulic



properties of the aquifer system between the shoreline and the well. Here these

characteristics are termed the tidal efficiency and the tidal lag where

TE, the tidal efficiency.
Defined as the change in WL at the well divided by the change in WL in the Bay

Tidal Lag.

Defined as the difference in time between when a peak water level is observed in the Bay
and when it is observed in a monitoring well

The tidal information at nearby Quivira Basin was obtained from
www.saltwatertides.com and the data have been compared to the data obtained at each of

the wells. Graphs have been generated for each well that received a pressure transducer
during the tidal study. The graphs depict the groundwater elevation and a running average
(based on one lunar day [24 hours and 50 minutes]) of the groundwater elevation for the
dates of October 13 through October 18. The period of October 13 to October 18 was
selected as being a time period when rainfall and flooding does not appear to influence
the water levels at the site. Review of the tidal data shows that a relatively strong diurnal
tide occurs during the first portion of this time period, characterized by approximately 12-
hour tidal cycles. The water level rises in the wells are directly compared to those in the
bay for each of the wells in the attached tables. Table 5.16.2 below summarizes the

analyses:
Table 5.16.2
Well Distance to Bay Average Time Lag | Average Time Lag | Average Tidal Efficiency
No. (feet) (days) (minutes) (dimensionless)
MBWI1 500 0.208 299.297 0.012
MBW2 600 0.033 47.429 0.456
MBW3 500 0.277 398.491 0.030
MBE4 1,000 0.629 905.900 0.022
MBW35 1,300 0.241 347.607 0.008
MBE6 825 0.145 209.022 0.108
MBW7 2,600 NC NC NC
MW10 400 0.199 286.891 0.016
SCS1 125 0.050 71.452 0.018
SCS2* 540 NC NC NC
SCS3 925 0.168 242.153 0.033
SCs4 75 0.051 74.047 0.286
Notes:

* = No significant tidal response was observed in SCS2.

Figure 6.1 depicts the average tidal lag and efficiency calculated for the onsite monitoring
wells (except MBW7 and SCS2).




Long-term water level

Tides form in response to the gravitational effects of the moon and the sun, and the
overall tidal cycles occur in response to the relative positions of the earth, moon, and sun.
Lunar effects are the most dominant and occur over a time period equal to the lunar
cycle, or the period of time required for the moon to orbit the earth. One lunar period, the
time required for the moon to be in the same overhead position from day to day is 24
hours and 50 minutes (1490 minutes). This is also known as the principal lunar diurnal
period, and is the primary lunar and solar cycle represented in the tidal records (Carr,
1971).

The long-term average water level in each of the wells is obtained by taking the average
of all water levels during the principal lunar diurnal period. This is done by taking the
moving average of the water levels obtained at each of the wells. Review of the averaged
values presented in this report shows that cyclic fluctuations remain visible in the records.
These fluctuations correspond to the other lunar and solar tidal components. The 1490
minute moving average is judged sufficient to assess the average groundwater levels that
occur at the site.

The averaged water levels are used to assess the relative non-tidally influenced change in
water levels that occurred at the site in response to the increased water level in the San
Diego River channel caused by the October flood events. The attached Table 5.16.3
summarizes the measured water levels at the monitoring wells which were utilized in
constructing the groundwater elevation maps (Figure 5.8 and Figures 5.16.1 through
5.16.3) and the flood pulse thickness map (Figure 5.9).
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Table 5.16.3 .
Measured and Tidal Average Groundwater Elevations in Monitoring Wells
Mission Bay Landfill
San Diego, California

MBW1

MBW?2

Date & Approx. Time Avg. Avg. | MBW3 [ Avg. MBE4 Avg. | MBW5 [ Avg. MBE6S | Avg. MBW7 Avg. | MW10 | Avg. SCS1 Avg. SCS2 [ Avg. SCS3 [ Avg. SCS4 Avg.
10/7/2004 13:40 3.82 na 2.90 na 4.02 na 4.64 na 3.06 na 3.96 na 4.11 na 3.94 na 4.30 na 4.16 na 6.46 na 3.49 na
10/9/2004 17:45 3.85 3.84 3.30 2.68 4.05 4.07 4.59 4.60 3.09 3.08 3.88 3.93 3.98 na 4.01 3.99 4.34 4.31 4.17 417 6.44 6.44 3.76 3.36

10/12/2004 17:25 3.81 3.81 211 2.80 4.14 4.12 4.66 4.66 3.05 3.05 4.08 4.13 4.03 na 3.96 3.74 4.28 4.32 4.20 3.76 6.55 6.03 3.26 347
10/14/2004 7:55 3.80 3.82 3.36 2.88 4.10 4.15 4.69 4.71 3.04 3.05 4.29 448 4.09 na 3.96 3.99 4.33 4.32 4.19 4.19 6.57 6.62 3.89 3.53
10/14/2004 9:43 3.82 3.83 4.34 2.88 4.09 4.15 4.70 4.71 3.04 3.05 | 444 4.48 na na 3.98 3.99 4.38 4.32 4.19 4.19 6.59 6.62 4.35 3.53
10/14/2004 16:13 3.86 3.83 1.57 2.85 4.25 4.16 4.73 472 3.08 3.06 4.58 4.51 na na 4.05 4.00 4.28 4.32 4.19 4.19 6.65 6.63 2.78 3.52
10/16/2004 12:00 3.84 3.83 462 2.93 4.16 4.20 4.74 4.75 3.04 3.05 5.15 4.65 4.23 na 4.00 4.00 441 4.33 4.20 4.20 6.85 6.62 447 3.57
10/19/2004 17:49 391 3.87 3.36 3.06 4.33 4.26 4.84 4.82 3.1 3.09 4.85 4.76 4.30 na 4.12 4.06 4.39 4.35 4.21 4.21 6.80 6.76 3.80 367
10/20/2004 17:55 392 3.89 3.89 3.16 4.36 4.33 4.89 4.89 312 3.13 5.10 4.99 4.32 na 4.10 4.08 4.44 4.39 4.23 4.23 6.91 6.86 4.11 3.74
10/22/2004 7:38 3.83 3.86 3.54 2.93 4.25 4.32 4.85 4.86 3.14 3.15 4.74 4.75 443 na 3.94 3.97 4.35 4.34 4.23 4.23 6.77 6.78 3.92 362
10/27/2004 17:42 3.88 3.89 1.94 3.22 4.75 4.60 5.11 5.09 3.31 3.30 5.38 5.35 4.49 na 4.09 4.09 4.35 4.41 4.26 4.26 7.09 7.07 311 3.77
10/28/2004 7:30 3.91 391 3.74 3.15 4.14 4.32 5.12 5.11 3.31 3.31 513 5.27 4.55 na 4.01 4.03 444 4.41 4.26 4.26 6.99 7.05 411 3.74
11/1/2004 18:02 3.95 3.92 2.16 2.90 4.38 4.29 5.06 5.05 3.36 3.35 4.66 4.69 464 na 4.07 4.02 441 4.43 4.26 4.26 6.82 6.81 3.15 3.56
11/5/2004 8:05 3.93 3.95 3.31 2.89 4.21 4.27 4.99 5.00 3.36 3.37 4.34 4.69 457 na 4.05 4.08 445 4.45 4.27 4.27 6.67 6.66 3.74 3.53
11/8/2004 7:39 3.95 3.96 3.86 2.95 4.24 4.29 5.01 5.01 3.35 3.36 4.26 4.18 4.48 na 4.06 4.07 4.50 4.46 4.28 4.28 6.64 6.65 4.02 3.54
11/10/2004 7:35 3.95 na 4.04 na 4.19 na 5.02 na 3.36 na 4.39 na 4.39 na 4.11 na 4.50 na 4.26 na 6.67 na 4.15 na
11/21/2004 16:31 3.79 na 3.58 na 4.35 na 4.54 na 5.31 na 4.54 na 4.41 na 3.10 na 3.71 na 3.51 na 4.52 na 3.37 na
MBW1 | thick. MBWZ |_thick. MMI thick. | MBE4 | thick. | MBW5 [ thick. | MBEG | thick. | MBW7 [ thick. ] MW10 | thick. | SCS1 | thick. | SCS2 T thick. | SCS3 | thick. | SCS4 | thick.
Flood pulse thickness | 0.08 0.21 ] 012 | | 037 | | 026 | | 061 | | 032 | | 0.02 | [ 0.08 | | 0.06 | | 043 | | 0.16

Notes:

1) Avg. = tidal average groundwater elevation value in feet above mean sea level., thick. = thickness in feet

2) Flood pulse thi

3) na = Not available

d by

the tidal average groundwater elevation value for October 16, 2004 @ 12:00pm (preflood) from the tidal average groundwater elevation value for October 28, 2004 @ 7:30am (postflood).




Siorrmairior GLORE Gl

provided i SC5 by iy of San Diege. Photograph dated March 2002
on data provicd Dy othars. Actuad condilions may difer. AN lochions and SIMANaions B BPOFDXAMANS

{rve pont bocations Izl Sedimant sampla locations

‘ Suace soll sarmpie locatkon g Boting location and desigrition whare soil and
| 101612 inchas Below grade froundwater was not samplhed for chamical analyss
5G5S collected by hand auger)

Boding location and designation where soll andior
e grurddwaler samples were colected lor chemical analysis

Location and desigration of 5.0°

4 | eisitng monitariog wolts

HAIRS Oy ciuenined and
shomrrvieaiibn o R Sociinie

Groundwater elavation in feet above mean
saa leval (MSL).

Estimated groundwatar contour in Teel abovo
mesn sea L.

SCS ENGINEERS

ENVIRONMENTAL CONSULTANTS
8799 Balboa Avenue, Suite 290
San Diego, California 92123

Smrrmvaier cutfall locsion

SITE MAP SHOWING GROUNDWATER ELEVATIONS
October 22, 2004 at 7:38 am
City of San Diego
Mission Bay Landfill
San Diego, California




A
|
|

Erorrmmitier oulfai focu bor i aver .;“[ruw f”u
stoommw e RS ERinen

Moter Tl ortho-phofograph provided to 808 try Giy of Ban Diegn.  Pholograph dibid March 2002
Dhinctaorune: This fgnaetn is s on dita provided by ofhas. . Actund conditions mny dities, Al iscations ana dimensons 308 Apcrmximits

EXPLANATION

Dirive point locatons

Project No.:
E SRR O R | SCS ENGINEERS ||t ity sll b I 5
Bugar . ctober 28, 2 at 7:30 am
D e o o ek il ;' Estimated groundwator cortour i festabove | ENVIRONMENTAL CONSULTANTS City of San Diego
Lacaton and dasignation of g renatm lavel 8799 Balboa Avenue, Suite 280 Mission Bay Landfill
i San Diego, California 82123 San Diego, California

400 B
Approwamato Graphic Scalo in Faat




SrorTwTLoE DTl oG iy

Hote Dagha oriho-photogragh providsd b SC5 by Gity of San Crgn. Phatogripn datied March 2002
Disciwmar This figure is basad on dabn provided by ofhars. Actusl condfions may differ. Al bealions and Grmangicns Are aparoxmate

EXPLANATION

Detvey poini focatinons @ Sediment samplo locations

l Surface soll sampla location @) Bonng jocalion and designation where soil and
(0to 12 Inchas balow grada T groundwalar was not besd i s
ot lllngil g not saompled for chamical pnalyss

MW2 | | acation and desigration of
axlsitng rﬂmmnn Wil

@ Boring location and designation whare sall andior
preundvaiar samplas wam collactad for chamical amalysis,

5.0

g v charingd @l
Eoerrmvaine LT odmeon

Groundwaber elevation in feel above maan
sa8 level (MSL).

Esfirnated geoundwinlor conjout in les above
IMesn Se

SCS ENGINEERS

ENVIRONMENTAL CONSULTANTS
8799 Balboa Avenue, Suile 290
San Diego, California 92123

iorTrivERRr Dutdd roTrhicn

SITE MAP SHOWING GROUNDWATER ELEVATIONS
November 5, 2004 at 8:05 am
City of San Diego
Mission Bay Landfill
San Diego, California




Groundwater elevation in feet above mean sea level

SCS1 Groundwater Elevation versus Time
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SCS2 Groundwater Elevation versus Time
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Groundwater elevation in feet above mean sea level

SCS3 Groundwater Elevation versus Time
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Groundwater elevation in feet above mean sea level
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Groundwater elevation in feet above mean sea level

MBW1 Groundwater Elevation versus Time
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MBW2 Groundwater Elevation versus Time
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MBW3 Groundwater Elevation versus Time

— Groundwater Elevation
49 s |_unar Day Average Groundwater Elevation

- o -
w tn ~

Groundwater elevation in feet above mean sea level

>
-

3.9
10/6/04 10/11/04 10/16/04 10/21/04 10/26/04 10/31/04 11/5/04 11/10/04



Groundwater elevation in feet above mean sea level
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Groundwater elevation in feet above mean sea level

MBW5 Groundwater Elevation versus Time
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Groundwater elevation in feet above mean sea level

MBEG6 Groundwater Elevation versus Time
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Groundwater elevation in feet above mean sea level

4.25

-
na

.
=y
L4

e
-

:'h
&

F-

w
&

3.9

MW10 Groundwater Elevation versus Time

= Groundwatar Elevation
== Lunar Day Average Groundwater Elevation

w5l initvaPretilinglEvent

10/5/04 10/10/04 10/15/04 10/20/04 10/25/04 10/30/04

11/4/04

11/9/04



CcoCTOoTToUoeI3]TETTITOo CfToacoowm

SCS1 Preflood Analysis

SC51
X x"2
| distance, (N):] 125 | 15825 |
table
WL date ime: at well date ime: TIDE WL lag . days WlLrse Tidarse TE pariod, TS T8
1012/04 20058 54 in days for TE for lag
4278 T0T04 4:35 AM| 10013004 302 0.4 0.0852
4370 10/1304 1015 AM| 1001304 918 59 00416 0.0492 55 0016702 0.522 561E+03 3.76E+05
4278 101304 525 PM|  10M13/04 15:34 0.1 0.0777
4,347 101304 11:05 PM]  10/13/04 21;38 52 0.0810 0.069 5.1 0.013508 0.457 5.34E+03 1.68E+D5
4.278 1014104 4:45 AM|  10/14/04 329 or 0.0534
4383 10114704 10:35 AM|  10014/04 943 6.2 0.0367 0,105 55 0019088 0.531 580E+03 4 80E+05
4271 10 14/04 805 PM| 101404 16:13 -0.2 0.0784
4347 1014004 11215 PM|  10/14/04 22:22 49 0.0374 0.075 51 0014796 0.487 5 6BE+03 4.33E+05
4288 11504 4:45 AM| 101504 3:54 1 0.0360
4403 101504 11:05 AM| 10/15/04 10:12 L) 00374 0.115 54 0021285 0544 G.0SE+03 4 BAE+DS
4275 10/15/04 6:15 PM| 10/15/04 1657 -0.4 0.0547
4344 101504 11:55 PM| 101504 23:10 4.5 0.0318 0.069 48 0014081 0476 S.67E+03 5.84E+05
42948 10/168/04 4:55 AM|  10M16/04 4:22 1.5 0.0235
4412 101604 11:35 AM| 10/16/04 10:44 6.5 0.0360 0.115 5 0022066  0.560 8.16E+03 5.37TE+DS
4278 10V16/04 7-35 PM| 10/16/04 17:48 .4 0.0749
4.330 11704 1:25 AM| 1017704 (D6 3a 0.0554 0.052 43 0012208 0460 549E+03 1.86E+05
4.307 11704 515 AM| 10017704 4:51 21 00172
4416 101704 1225 PM| 10017004 11:21 6.3 0.0450 0.108 42 0025778 0578 6.33E+03 A.55E+(5
4,275 1001 704 .05 PM|  10/17/04 18:45 0.2 0.0878
4314 101 804 2055 AM|  10018/04 1:20 34 0.0666 0,038 36 0010936 0442 S545E+03 1.24E+05
4311 10018/04 B:05 AM| 101804 5:21 26 0.0:311
4412 1018/04 1:15 PM| 10/18/04 12:06 B 0.0485 0102 34 0029913 0610 B.54E+03 3.22E+05
1001804 19:50 0
average[  0.050]  0.08§ 47 0.018] 0519, 5.84E+03] 3.69E+05)
manimumn| 0098 0,115 55 0.030]  0.610 6.54E+03] 5.84E+05
minimum|  0.017] 0,039 3.4 0.011] 0442 5.34E+03]1.24E+05
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SCs3

SCS3 PreNood Analysis

X X
| distance, (f:] 925 [ 855825 |
WL date tims: at well data lime: TIDE WL lag, days WLnse Tderse TE period, T/S TS
10/12/04 20.58 5.4 in days for TE for lag
6548 10013004 B30 AM| 1011304 3:02 0.4 0.2283
BE63  10/13/04 1110 AM| 1011304 9:16 59 0.0797 0,115 55 0.020878 0.522 344E+H]5 5.50E+06
6.571 10012404 2:20 PM| 10112004 15:34 a1 02408
G601 10/14/04 12:30 AM]  10/13/104 21:38 5.2 0.1200 0,030 51 0DO5TE 0,457 2.04E+15 2.35E+06
£.562 10014/04 B30 AM|  10014/04 329 07 0.2056
6739 1071404 11:20 AM| 1001404 943 6.2 0.0679 0177 55 0.032212 0531 4.29E+05 T.83E+08
B.G08  10/14/04 10:20 PM| 10/14/04 16:13 02 0.2554
6627 10015104 2:50 AM| 10014004 22:22 49 0.1867 0.020 51 000386 0.487 1.79E+05 9.51E+05
£.588 10015004 8:50 AM|  10M15/04 3:54 1 012061
6814 10/1504 11:50 AM| 10115004 10:12 6.4 0.0686 0.226 54 0041822 1.019 26ZE+0S 1.4TE+DT
BA08  10/16/04 G:20 AM|  10/16/04 4:22 1.5 0.2075
6.A50  10V16/04 12:10 PM| 10/16/04 10:44 6.5 0.0603 0.243 5 0048556 1.020 2.BBE+05 1.91E+07
B.637 10/17/04 9:30 AM] 1071704 4:51 2.1 01943
G.683  10VI7/04 12:40 PM| 1011704 11:21 6.3 0.0554 0.256 42 006083 1.021 3.36E+05 2.26E+07
5680 10/18/04 G40 AM| 1011804 521 26 0.1804
6.863  10/98/04 1:50 PM] 10/18/04 12:06 6 0.0728 0.203 3.4 0059827 0610 5,56E+05 7 B4E+DE
699 10/19/04 G50 AM| 10VT8/04 19:58 0 0.5776
6.847 10/19/04 3:00 PM|  10/19/04 13:12 55 0.0756 0.148 55 0026843
average D.168]  0.157 50] 0033 0.713] | 3.25E+05] 1.09E+07]
maximum 0.578| 0.258| 5.5 0,061 1.021 5.56E+05] 2. 26E+07
minimwum 0.055 0.020 34 0.004 0,487 1.79E+05] 9.51E+05,
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SC54 Prefood Analysis

5C54
— k.3 L'
[ distonce, ()] 75 | 5625
Deata froem bide table
WL dole fime: of well dofobime: TIDE WL Mg doys  Wlrise Tiderse TE period, TS TS
101204 20 58 54 in days for TE for lag
2853 10M304 339 AM|  10/1304 302 n4 0.0262
4212 10HI04 0o AM| 101304 9168 ] 0.0234 1.358 55 0246957 0522  1.T3IE+04 4.2TE+05
2788 104304 £0aPM| 1013004 1534 01 0.0248
30ED  10/304 1019 PM| 10113004 21:38 52 00280 11m 51 0233518 0487  1BEE+DM ZESEDS
2055 101404 359 AM| 101404 320 07 00213
4360 00404 1019 AM| 1001404 8243 6.2 00255 1414 55 0257008 0531 1.E1E+04 3 BEE+DS
2735 10404 249 PM| 1014004 1513 02 0.0255
3873 1014004 11:09 PM| 10114004 22:22 49 0.0331 1.188 51 0232875 0.487 1LTIE-Dd 1.50E+05
2106 IVIST4 £19 AM| 1001504 354 1 078
4 468 TOMEDS 11:00 AM] 101504 1012 6.4 0.0401 1.362 54 0252138 0.544 1. TIE«D4 1 5EJE+05
276 1504 549 PM| 10MSI04 1657 04 0.0366
3811 101504 11:39 PR 101504 2310 45 0.0208 1.115 49 0227649 o ¥y 13 1.TOE+04 S5.01E+05
3224 10MG04 449 AM| 1016104 422 15 0,082
4504 10M1G/04 11:20 AM| 101604 10:44 65 0.0317 1.280 5 0255905 0560  1L.TOE+D4 ZAUE+0S5
2706 101604 649 PM| 10M604 1748 04 00428
AT 10MT04 1249 AM| 101 TI04 006 19 0.0303 1014 43 0235762 0460 1.BAE+D4 2.24E+05
3352 1011704 5499 AM| 10/ TAM 451 21 00199
4507 10M7/04 1209 PM| 10MTD4 1121 63 0.0338 1.155 47 DFT4965 0079 1.34E-05 3 10E+0
ZTABA  WVITI04 T30 PM| 1071704 6:45 0.2 0.5380
44584 0B 1229 PM| 1VIBD4 1206 34 0.0164 1.706 36 0473898 1551  204E+0d Z5TE+05
2814 TOMB04 B:59 PR T0MRID4 19:59 26 00421
4366 1071804 159 PM| 1001904 1312 i 0.0331 1,552 34 0456421
average 0051 1.304 a7 0.286] [ ] ZB3E+04] 4 9BE+DS|
mALimam [1] 1,706 5.5 0.474| 1.551 1.34E+05] 2 STE+{
s 0.0t 1.0 34| 0298  0.079] | 1 GBE+04| 3 10E+04)
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MEWI Preflood Analysis

MBW1
% x"2
[ distance, (] 500 | 250000 |
m i bl
WL dale time: al well date ima: TIDE WL lag days WLlnse Tidense TE penod, Tis Tis
in days for TE for lag

38064 V132004 B:17| 1011372004 3.02 0.4 02184
38457 100122004 14:57) 101132004 9:16 59 0.2375 0.039 55 D.007158 0.522 6.16E+04 1.B4E+05
3.7801 100132004 20:57 10/13/2004 1534 01 0.2250
38228 1071472004 2:27) 1011372004 21:38 52 02013 0.043 51 D.0ODB363 D487 B.O1E+(4 244E+05
3.8031 10¢14/2004 7:57| 1001472004 3:29 07 0.16648
38753 10142004 1417 1001472004 9:43 8.2 0.1909 0.072 55 0.013123 0.531 7.HBE+(4 2.90E+05
38064  10/14/2004 22.27| 1011472004 16:13 0.2 0.2604
38354 10152004 407 1001472004 2222 49 0.2402 0.030 51 000579 D487 6.08E+04 1.6BE+05
3.8006 10/15/2004 B8:47] 10/15/2004 3:54 1 0.2041
38818 10152004 14:27] 104152004 1012 6.4 01777 0.072 54 0.013386 0.544 T.76E+04 342E+05
38096 101152004 22.07] 10M15/2004 16:57  -0.4 02159
3.8203 101672004 4:47] 10152004 2310 45 0.2347 0.020 4.9 0004017 D476 542E+04 1.72E+05
37008 10/16/2004 3:27] 1011672004 4:22 15 0.2125
3eaie 1062004 15:47] 104162004 1044 65 0.2111 0.082 5 0.016404 0.560 B.31E+04 2 50E+05
38006 101672004 21:37) 10ME2004 1748 D4 0.1597
3.8523 11772004 3:47] 101772004 0.06 39 0.1541 0.043 4.3 0.008919 0.480 B.OZE+04 3BBE+0S
3.8031 1001772004 10:17] 1071772004 4:51 24 0.2270
36720 10M 72004 15:57] 10072004 11:21 63 0.1923 0.069 4.2 D016 1.021 4 55E+04 549E+05
3228 100182004 2:37| 10M18/2004 5:21 26 0.1784
39015 10182004 16:57] 101872004 12:06 6 0.2027 0.079 34 0023159 0,610 9.09E+04 2 95E+05
3.8293 1001972004 1:27] 10/1B/2004 19,59 0 0.2284
39146 1019/2004 18:17] 1011904 13:12 5.5 02125 0.085 55 0015509

average|  0.208 0.0548 48] o002 0571 7.02E+D4| 2 BEE+05

maximum| _ 0.260) 0.085 55 0.023] 1.021 0.00E+04] 5.40E+05|

mirimum| 0,154 0.020 a4 0.004] 0.450] | 4.55E+04]1.BBE+DS
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MBW?2 Preflood Analysis

MBW2
x x*2
I distance, (i1)] GO0 | 360000 ]
fr
WL date time: at well dale time: TIDE WL lag, days WLrise Tiderise TE period, TiS TS
10/12/04 20:58 54 indays for TE for lag
1.639 1013704 3:54 AM| 10013004 3:02 0.4 0.0366
4,153 10113704 10:04 AM|  10V13/04 916 59 0.0338 2464 55 0447282 0.522 336E+06 1.31E+D7
1.574 10113004 4:14 PM|  10/1304 15:34 0.1 0.0282
3.766 113004 10:24 PM| 10/13/04 21:38 52 0.0324 2192 51 0428724 0.497 3 19E+06 1,35E+07
1.866 114704 4:04 AN TDV14/04 3:20 o.r 0.0248
4,441 10014/04 10:24 AM| 1001404 9:43 6.2 0.0289 2575 55 0468264 0531 3. TOE+06 1.BZE+DT
1.443 10/14/04 504 PM| T0V14/04 16:13 0.2 0.0359
361 10014704 1114 PM| 10014704 2222 4.9 00366 2188 51 0429081 0.487 3.25E+06 1.04E+07
212 1001504 4:34 AM| 1015004 3:54 1 0.0282
4615 101504 1054 AM| 1001504 1012 G4 0.0296 2.503 54 0483569 0544 3.52E+08 1.7TE+O7
1.387 1015/04 5:54 PM| 1001504 16:57 0.4 0.0400
3441 10M16/04 12:04 AM| 1001504 23:10 45 0.03B0 2054 49 0419743 D478 ANJE+DE DAGE+DE
2322 10/16/04 4:54 AM| 10V16/04 4:22 15 0.0227
4,671 T016/04 11:24 AM| 10/16/04 10:44 6.5 0.0282 2349 5 0469815 0.560 3.54E+06 2.0ME+0T
1.357 1016104 644 PM| 10/16/04 1748 0.4 0.0394
3214 117704 12:54 AM|  TOV17/04 D:06 3.8 0.0338 1.857 4.3 0431849 0460 J4BE+DE 1.15E+07
2,539 1017/04 534 AM| 10017704 4:51 21 0.0303
4 655 10017704 1214 PM] 10017704 11:21 6.3 0.0373 21186 42 0503842 0579 4 16E+06 1.19E+07
1.420 1017004 744 PM| 10/17/04 18:45 0.2 00414
3.024 1018004 2:34 AM| 10018704 1:20 34 0.0512 1.604 3.6 0.445848 0442 3.92E+06 4. T1E+06
271 10M18/04 6:04 AM| 10018004 5:21 26 0.0303
4.520 1018/04 12:34 PM| 10018704 12:06 ] 0.0199 1,729 34 0508529 0B10 4 06E+06 4 41E+07
10018704 19:59 0
average[  0.033] 27148 4.7]__ 0456] 0519 | 3.57E+06]1.59E+07]
maximum| 0.052 2.575 5.5 0,509 0.610 4 16E+06] 4.41E+07
minimum| 0.020 1.604 3.4 0.419) 0442 A.14E+DG| 4. T1E+DE
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MBW3 Preflood Analysis

MBW3
® X2
I distance, ()] 500 [ 250000 |
Dala from fide table
WL dale tima: at well date tima: TIDE WL lag days WlLrse Tidense TE pariod, TS s
in days for TE for lag

4.0741 10132004 9:18] 101122004 3:02 04 0.2616
42086 1032004 15:48) 10132004 916 59 0.2727 0.135 55 0024457 0522 1.09E+05 1 40E+05
40873 10132004 22:18) 10132004 15:34 0 0.2810
41627 10/14/2004 3:48) 10/13/2004 21:38 5.2 0.2574 0.075 51 0014786 0497 8.91E+D4 1496405
4.0873 10/14/2004 9:38) 10/14/2004 329 0.7 0.2567
42480  10/14/2004 16:28) 10/14/2004 943 6.2 0.2817 0161 55 0.029229 0531 1.19E+05 1.33E405
41102 10/14/2004 23:08| 10/114/2004 16:13 0.2 0.2885
41693 10M15/2004 4:18) 10/14/2004 22222 4.9 0.2477 0.059 51 0011572 D487 8.12E+04 150E+05
41135 10/15/2004 9:38 10/15/2004 3:54 1 0.2393
42874  10/15/2004 18:58) 10115/2004 10:12 6.4 0.2824 0.174 54 0032201 0544 1.22E+05 1.36E+05
4.1385 1016/2004 018 10152004 1657 0.4 0.3067
41726 10/16/2004 4:58) 10/15/2004 23:10 4.5 0.2421 0,036 49 0007365 0476 6.B5E404 1.61E+05
4.1266 10116/2004 9:58) 10/168/2004 4:22 1.5 0.2338
43169  10/16/2004 17:28) 10162004 10:44 65 0.2810 0.190 5 0038058  1.020 T.21E+D4 2 5TE+D5
41430 10772004 10:08] 10/17/2004 451 2.1 0.2206
43366 1001772004 18:38) 10M17/2004 11221 6.3 0.3039 0,194 4.2 0048088  1.021 BIZE+DM 2. 20E+05
4.1496 10182004 0:48) 101182004 521 28 0.1859
43497  10/18/2004 19:38| 10M18/2004 1206 6 0.3143 0.200 34 0058862 0610 161E+05 1.23E+05
4.1758 10/19/2004 5:18| 10/118/2004 1958 D 0.36886
43727 100192004 20:48| 10/19/2004 1212 55 0.3171 0.1a7 55 0.03IsTet  1.061 G.ETE+D4 2.10E+05
4.2218 10/20/2004 5:48] 10/19/2004 2127 01 0.3484

average[  0277] 0142 50]  0.030] 0677 8.70E+04] 1.69E+05)

maximum | 0,388]  0.200] 55 0.058] 1,081 TE1E+05| 2 57E+05

mirimum| 01861 0.038] 34 0.007] 0476 6.67E+04] 1 23E+05
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MBE4 Preflood Analysis

MBE4
X xhd
| digtance, ()] 1000 |1000000|
Data from fide table
WL daie ime: al well date time: TIDE WL lag days WiLrise Tiderse TE period, 5
in days for TE for lag
46878 10/14/04 B:02 AM| 1001304 15:34 0.1 0.6865
47370 10014004 11:52 PM| 10014004 9:43 B.2 0.5899 0.049 6.1 0.008068  1.027 1.32E+05 2.35E+05
4.7108 10/15/04 B:52 AM| 10014704 16:13 0.2 0.6541
4 7567 1011504 8:22 PM|  10/15/04 10:12 6.4 04240 0.048 6.6 0008958  1.031 1 24E+05 4.56E+05
4.7140 11604 812 AM| 10/15/2004 16:57 0.4 06774
4. TEB5 10417104 4:02 AN| 10162004 10:44 65 07212 0.052 6.9 0007608  1.035 1.27E+05 1.58E+05
4 7458 101704 9:52 AM| 10162004 1748  -04 06898
47796 1018704 12:02 AM| 10172004 11:21 6.3 0.5288 0.033 6.7 0.004887  1.040 1.0TE+05 2.98E+05
4.7501 10/18/04 10:52 AM| 1017/2004 18:45  -0.2 06719
47665  10/19004 11:02 AM| 10182004 19:59 0 0.6274 0.016 0.2 D.082021
average|  0.620]  0.038 53]  o.0e2] 1033 1.22E+05] 2.86E+05|
MEXimum 0.721 0.052 6.9 n.082]  1.040] 1,32E+05] 4. 56E +05
minirum 0424 0.018 0.2 0.005] 1.027] 1.07E+05] 1.58E+05
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MBWS Preflood Analysis

MEWS
% xh2
| distance, (ft):] 1300 [1680000]
Diata from lide table
WL dale lime: al well date lime: TIDE WL  lag, days WLrise Tiderise TE period, TS S
10/12/04 20:58 5.4 in days for TE for lag
3.04078 10v13/2004 9:31]  10/13/04 3.02 0.4 0.2702
3.06373 101372004 14:51] 101304 916 59 0.2327 0.023 55 0004176 0522 3.38E+05 1.30E+06
3.02108 1001302004 20:51] 10713104 15:34 01 0.2202
305388 101472004 6:31] 10/13/04 21:38 52 0.3702 0.033 51 0006433 D487 4 20E+05 4 BTE+05
3.04076 101472004 B:51]  10/14/04 3:29 0.7 0.2237
3.08669 1001472004 14:21]  10/14/04 9:43 6.2 0.1931 0.046 55 0.008351 0.531 4 3TE+05 1.91E+06
3.04404 10/15/2004 2:01] 10/14/04 16:13 02 0.4084
3.07029 10/15/2004 501 10/14/04 22:22 449 0.2772 0.026 51 0005146 D487 3.93E+05 B.SZE+05
3.03420 10/15/2004 S:41 1001504 3:54 1 02411
3.08013 10/15:2004 14:21] 10/15/04 10:12 6.4 0.1730 0.046 54 0008506 0.544 430E+05 2 44E+D6
3.04075 1162004 1:31| 101504 16:57 0.4 0.3570
3.06373 10/16/2004 511 101504 23:10 45 0.2508 0.023 48 0.004687 0476 3.88E+05 1.0ZE+06
3.02436 10/16/2004 10:01|  10/16/04 4:22 15 0.2355
3.07357 101672004 16:21 10/M16/04 10:44 6.5 0.2341 0.049 5 0009842 0560 4. 44E+05 1.3TE+06
303748 10/16/2004 20031 10/16/04 17:48 0.4 0.1133
3.08341 1001772004 3:41  10/17/04 0:06 3a 0.1484 0.046 43 0010682 0460 5.60E+05 2.77E+06
3.01123 10/1772004 10:11]  10/17/04 4:51 21 0.2223
3.06045 101772004 1801 10/17/04 11:21 6.3 0.2779 0.048 42 0011717 0579 4 64E+05 1.01E+D6
3.04732 11772004 22:01] 10/17/04 18:45 -0.2 0.1362
1018104 1:20 34
average 0.241] 0.038 5.0 0.008] 0.517] 4.30E+05] 1.4BE+0D6
maximum 0.408] 0.048 5.5 0.012] 0579 5.80E+05] 2.7TE+DE
mifbmum 0.113] 0.023 4.2 0.004] 0480 3.39E+05] 4 BTE+05)
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MBE®6 Preflond Analysis

MBEG
® xh2
l distance. ()] 825 | 680625 |
Data from lide table
WL dale tima: at well date lime: TIDE WL  lag days Wlrise Tiderse TE pariod, TS TS
10012104 2058 5.4 in days for TE for lag

40471 1011304 8:07 AM|  1V1304 3:02 04 02120
45392 1001304 12207 PM| 1071304 916 59 0.1190 0402 55 0088477 0.522 7.03E+05 2.00E+06
4,3390 10/13/04 5:07 PM| 1013004 15:34 0.1 0.2315
44867 10013004 11:47 PM| 1013704 21:38 52 0.0B98 0,148 51 0028948 0.497 JAJE+D5 3 ME+DE
4291 10/14/04 817 AM| 10014104 3:29 0.7 0.2002
48443 10M14/04 12:07 PM|  10014/04 9:43 B2 0.1002 0.551 55 0.100214 0.531 7.62E+05 2.86E+06
44506 10M14/04 2:57 PM| 10014004 16:13 0.2 02391
4 5556  10M1504 12:17 AM| 10/14/04 22:22 459 0.0801 D105 51 0020588 0487 291E+05 4.11E+06
43915 10/15/04 827 AM|  10/15/04 3:54 1 0.1898
50608 10M1504 12217 PM| 101504 10:12 6.4 0.0870 0.669 54 0123942 1.019 4 B1E+O5 T 29E+06
44342 10M16/04 8:27 AM|  TDV1BA0 4:22 0.4 0.1703
51658 1OV16/04 12217 PM| 1011604 10044 4.5 0.0648 0732 49 0142311 1.020 S5.B0E+D5 1.32E+07
44834 10117704 8:37 AM|  10V17/04 4:51 15 0.1572
52544  10MTA04 1247 PM| 1011752004 11:21 6.3 0.0599 D771 48 0160624 1.021 6.26E+05 1.54E+07
4,5129 10/18/04 8:37 AM| 1018/2004 5:21 0.2 0.1363
51330 1018704 1:47 PM| 1011872004 12:06 a4 0.0703 D.620 36 0172244 0610 1.13E+06 G.6TE+0G
4 5654 10M1904 3:27 AM| 101872004 19:50 28 03113
4 9854 101904 3:27 PM] 101192004 13:12 B 0.0840 0420 34 0123514

average [ D.145 0.501 4.8] 0.108] 0.713] | 6.15E+05]6.85E+06)

rraxirnum | 0.311 0.771 5.5 0.172 1.021 1.13E+06] 1.54E+07

minimum | 0.060 0.105 3.4 0.021 0.487 2.91E+05] 2.00E+05




GW Elevation (ft amsl)
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MBEG Pre Flood Groundwater Elevation

10/15/04
12:00 AM

10/16/04
12:00 AM

10/17/04
12:00 AM

Date

10/18/04
12:00 AM

10/18/04
12:00 AM

10/20/04
12:00 AM

10/21/04
12:00 AM

10/22/04

12:00 AM
|



MWI0 Preflood Analysis

Mw1iD
X X2
[ distance, (1) 400 [ 160000 ]
Drata from tide tabls
WL date ime: al well data time: TIDE WL lag,days WLrise Tiderise TE pernod, TS
10112104 20058 54 in days for TE foe lag
101304 3:02 04
a | 40026 10/13/04 2229 PM|  10/13/D4 216 59 0.2176 #REF! 55 H#REFI 0.522 H#REF! 1.40E+D5
b | 38337 10/13/04 8:59 PM|  10/12004 15:34 0.1 0.2259
c | 39829 10014704 118 AM|  10/13/04 2138 52 0.1537 0.042 51 00009649 0497 4 TOE+D4 2.68E+05
d | 3.9567 10714104 B:12 AM|  10/14/04 3:29 i) 02018
e | 4.0817 1014004 2:29 PM| 10114704 943 6.2 0.1989 0.105 55 0019088 0531 6.05E+04 1.T1E+05
t | 35820 10714004 929 PM| 10414704 18112 0.2 0z2187
g | 4.0059 10/15/04 4:29 AM|  104114/04 22:22 48 0.2551 0.023 51 0004503 (487 J54E+04 D.52E+04
h | 39787 1001504 B:59 AM)  10/15/04 3:54 1 o212
i | 4.0850 10/15/04 2:39 PM| 10515004 1012 6.4 0.1857 0.085 54 0015797 0544 537E+D4 201E+05
| | 39829 1001504 8:39 PM| 10015004 16:57 -0.4 0.1861
k | 4.0026 1016/04 4:29 AM|  10/1504 23210 45 0.2218 0.0z0 49 0004017 DATE JATE+D4 1.23E+05
I 3.96E5 10604 5:19 AM|  TOV16/04 4:22 15 0.2065
m | 4.0584 10/M16/04 3:29 PM|  10116/04 10:44 6.5 0.1882 0.092 5 0.018373 0.560 5.G2ZE+D4 1.B1E+05
n | 39764 101604 9:19 PM| 101804 17:48 04 01468
o | 4.0485 10704 4:12 AM|  10M117104 0:06 3o 01758 0072 43 0016786 D480 6.54E+04 1B9E+D5
p | 39600 1OV1TI04 10;18 AM]|  10A1 704 4:51 2.1 0.2280
g | 40518 10717704 349 PM| 1017404 11221 B3 0, 1864 0.082 4.2 0021872 0579 5.94E+04 2.12E+05
r | 39508  10/17MM 11:18 PM| 1017104 18:45 -0.2 0, 1205
s | 4.0321 10718704 5:38 AM| 10018104 1:20 34 01801 0.062 A6 0017315 D442 B.O2E+D4 1 TIEHDS
1| 39951 10718/04 950 AM|  10/18/04 5:21 26 0.1833
u | 4.0845 1001804 4:30 PM|  10/18/04 1206 <] 0.1898 0.008 34 0028848 0610 6.5TE+(M 2.15E+05
v | 40026  10/19/04 12:40 AM] 10/18/04 19:59 ]
average[ 0199  0.070 47] 0018|0519 5.4TE+04] 1.7T9E+05|
MIEKimET 0.255 0.105] 5.5 0.028| 0.B10 6.82E+04| 2.68E+05
minimum 0.147 0.020 34 0,004] 0442 J4ATE+D4| 9.52E+04
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—&— Groundwater Elevation
==—=Lunar Day Average
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12:00 AM  12:00 AM  12:00 AM

MW10 Pre Flood Groundwater Elevation
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